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(57)Abstract: 

PURPOSE:: To obtain an aluminum alloy-made heat exchanger having excellent joining 
strength between a tube material and a fin and corrosion resistance by 
thermal-spraying the specific alloy containing Bi as a brazing filler metal on the 
surface of the tube material and applying a flux brazing or an atmospheric brazing 
after assembling the bear fins of a specific aluminum alloy. 

CONSTITUTION: After thermal-spraying Zn on the surface, the aluminum alloy- made 
bear fins are joined to the aluminum alloy-made tube material having the film 
thermal-spraying the brazing filler metal by the flux brazing or the atmospheric 



brazing. The alloy composition of the brazing filler metal is the Al alloy composed of 
6-13wt% Si, 0.1-0.5% Bi and the balance Al with inevitable impurities. Further, the alloy 
composition of the bear fin is the Al alloy composed of 0.5~5wt% Mn and the balance 
Al with inevitable impurities or the Al alloy composed of 0.5~5wt.% Mn, 0.5-8% Zn and 
the balance Al with inevitable impurities. 
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CLAIMS 

[Claim(s)] 

[Claim 1] After carrying out thermal spraying of the Zn to the surface, to a tube 
material which consists of aluminum or an aluminum alloy which has the coat which 
carried out thermal spraying of the wax material. It is the aluminum alloy made heat 
exchanger which joined BEAFIN which consists of aluminum alloys by flux brazing or 
atmosphere brazing, Alloy composition of wax material Si:6 - 13wt% and Bi:0.1 - 
0.5wt%, The remainder is an aluminum alloy which consists of aluminum and 
unescapable non-purity, An aluminum alloy in which the remainder consists of 
aluminum and unescapable non-purity Mn:0.5 - 5wt% in aluminum alloy composition of 
BEAFIN, Or an aluminum alloy made heat exchanger characterized by the remainder 
being an aluminum alloy which consists of aluminum and unescapable non-purity 
Zn:0.5 - 8wt% Mn:0.5 - 5wt%. 

[Claim 2]To a tube material which consists of aluminum or an aluminum alloy which 
has the coat which carried out thermal spraying of the wax material to the surface. It 
is the aluminum alloy made heat exchanger which joined BEAFIN which consists of 
aluminum alloys by flux brazing or atmosphere brazing, Alloy composition of wax 
material Si:6 - 13wt% and Zn:0.5 - 8wt%, Bi:0.1 - 0.5wt% and the remainder are the 
aluminum alloys which consist of aluminum and unescapable non-purity, An aluminum 
alloy in which the remainder consists of aluminum and unescapable non-purity Mn:0.5 
- 5wt% in aluminum alloy composition of BEAFIN, Or an aluminum alloy made heat 
exchanger characterized by the remainder being an aluminum alloy which consists of 
aluminum and unescapable non-purity Zn:0.5 - 8wt% Mn:0.5 - 5wt%. 
[Claim 3]After carrying out thermal spraying of the Zn to the surface of a tube which 
consists of aluminum or an aluminum alloy, Alloy composition carries out thermal 
spraying of the wax material which consists of an aluminum alloy in which the 
remainder consists of aluminum and unescapable non-purity Bi:0.1 - 0.5wt% Si:6 - 
13wt%, An aluminum alloy whose alloy composition is Mn:0.5 - 5wt% and whose 
remainders are aluminum and unescapable non-purity, Or a manufacturing method of 
an aluminum alloy made heat exchanger, wherein the remainder brazed [ flux-] or 
brazed [ atmosphere-] after ****** BEAFIN which consists of an aluminum alloy 
which are aluminum and unescapable non-purity and joins Zn:0.5 - 8wt% Mn:0.5 - 5wt%. 
[Claim 4]Alloy composition on the surface of a tube which consists of aluminum or an 
aluminum alloy Si:6 - 13wt%, The remainder carries out thermal spraying of the wax 
material which consists of an aluminum alloy which consists of aluminum and 



D7-155935 



unescapable non-purity Bi:0.1 - 0.5wt% Zn:0.5 - 8wt%, An aluminum alloy whose alloy 
composition is Mn:0.5 - 5wt% and whose remainders are aluminum and unescapable 
non-purity, Or a manufacturing method of an aluminum alloy made heat exchanger, 
wherein tne remainder brazed [ flux-] or brazed [ atmosphere-] after ****** BEAFIN 
which consists of an aluminum alloy which are aluminum and unescapable non-purity 
and joins Zn:0.5 - 8wt% Mn:0.5 - 5wt%. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention is a thing about the aluminum alloy made heat 
exchanger manufactured by the flux brazing method or atmosphere brazing. 
The aluminum alloy made heat exchanger of this invention is widely applied to the heat 
exchanger for car air conditioners, an industrial heat exchanger, etc. 

[0002] 

[Description of the Prior Art]The conventional aluminum alloy made heat exchanger to 
the tube material which consists of raise in basic wages material of aluminum 
(JISA1050, JIS A1100) or an aluminum alloy (aluminum-Mn) by which extrusion 
molding v/as carried out. Make aluminum-Mn alloy into a core material, use an 
aluminurr-6 to 1 5%Si-0.5 to 3% Mg alloy, or an aluminum-7 to 15% Si alloy for wax 
material, and both are cold-rolled between heat from a clad sheet, It was considered 
as the brazing sheet, the fabrication of the fin material which consists of a tube which 
carried out Zn thermal spraying, and a brazing sheet was carried out, and the back 
with a group had joined between headers to the tube of an aluminum alloy, and 
between fins and a tube by the flux brazing method or atmosphere brazing with the jig. 
[0003] However, since a fin is the brazing sheet in which the clad of the high 
aluminum-Si-Mg alloy or aluminum-Si-Mg-Zn alloy of hardness was carried out to the 
surface in this conventional method, In the rolling process, especially cold rolling 
process from an ingot clad sheet of a brazing sheet, wear of a reduction roll is intense, 
and. When processing a brazing sheet into the fin of a heat exchanger, the abrasion life 
of the louver cutter which carries out shearing of the louver formed in a fin is 
dramatically short, and the manufacturing cost of an aluminum alloy made heat 
exchanger becomes high. 

[0004]The coat of the aluminum-Zn-Si alloy of a specific range is formed in the 
surface of the tube of aluminum or an aluminum alloy, the fin which does not have wax 
material is attached and the manufacturing method of the heat exchanger made of 
aluminum which carries out flux brazing is known (JP,H1-1 07961 ,A). 
[0005] However, in this conventional technology, since the wettability of wax material 
and mobility were not enough, there was a problem that the intensity of junction ran 
short a little. 
[0006] 
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[Problem(s) to be Solved by the Invention]This invention is made that the problem of 
the above-mentioned conventional technology should be canceled, and the purpose of 
this invention, The life of the reduction roll in the rolling process from the ingot clad 
sheet of a brazing sheet is developed, It is providing the aluminum alloy made heat 
exchange' which reduced the manufacturing cost of the aluminum alloy made heat 
exchange^, and was excellent in a tube material, the bonding strength of a fin, and 
corrosion resistance by developing the abrasion life of the louver cutter which carries 
out shearing of the louver formed in a fin. 
[0007] 

[Means for Solving the Problem and its Function]This invention persons do thermal 
spraying of the specific alloy containing Bi to the tube material surface as wax 
material, as a result of repeating research wholeheartedly that an aforementioned 
problem should be solved, It finds out that what is necessary is for the back with a 
group just to flux-braze or atmosphere braze a fin which consists of raise in basic 
wages material of a specific aluminum alloy, and came to complete this invention. 
[0008]After this invention carries out thermal spraying of the Zn to (1) surface, to 
namely, a tube material which consists of aluminum or an aluminum alloy which has 
the coat which carried out thermal spraying of the wax material. It is the aluminum 
alloy made heat exchanger which joined BEAFIN which consists of aluminum alloys by 
flux brazing or atmosphere brazing, Alloy composition of wax material Si:6 - 13wt% and 
Bi:0.1 - 0.5wt%, The remainder is an aluminum alloy which consists of aluminum and 
unescapable non-purity, An aluminum alloy in which the remainder consists of 
aluminum and unescapable non-purity Mn:0.5 - 5wt% in aluminum alloy composition of 
BEAFIN, Or an aluminum alloy made heat exchanger characterized by the remainder 
being an aluminum alloy which consists of aluminum and unescapable non-purity 
Zn:0.5 - 8wt% Mn:0.5 - 5wt%. 

[0009](2) To a tube material which consists of aluminum or an aluminum alloy which 
has the coat which carried out thermal spraying of the wax material to the surface. It 
is the aluminum alloy made heat exchanger which joined BEAFIN which consists of 
aluminum alloys by flux brazing or atmosphere brazing, Alloy composition of wax 
material Si:6 - 13wt% and Zn:0.5 - 8wt%, Bi:0.1 - 0.5wt% and the remainder are the 
aluminum alloys which consist of aluminum and unescapable non-purity, An aluminum 
alloy in which the remainder consists of aluminum and unescapable non-purity Mn:0.5 
- 5wt% in aluminum alloy composition of BEAFIN, Or an aluminum alloy made heat 
exchanger characterized by the remainder being an aluminum alloy which consists of 
aluminum and unescapable non-purity Zn:0.5 - 8wt% Mn:0.5 - 5wt%. 
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[0010](3) After carrying out thermal spraying of the Zn to the surface of a tube which 
consists of aluminum or an aluminum alloy, Alloy composition carries out thermal 
spraying of the wax material which consists of an aluminum alloy in which the 
remainder' consists of aluminum and unescapable non-purity Bi:0.1 - 0.5wt% Si:6 - 
13wt%, An aluminum alloy whose alloy composition is Mn:0.5 - 5wt% and whose 
remainder s are aluminum and unescapable non-purity, Or a manufacturing method of 
an aluminum alloy made heat exchanger, wherein the remainder brazed [ flux-] or 
brazed [ atmosphere-] after ****** BEAFIN which consists of an aluminum alloy 
which are aluminum and unescapable non-purity and joins Zn:0.5 - 8wt% Mn:0.5 - 5wt%. 
[001 1](4) On the surface of a tube which consists of aluminum or an aluminum alloy. 
Alloy composition Si:6 - 13wt% and Zn:0.5 - 8wt% and Bi:0.1 - 0.5wt%, The remainder 
carries out thermal spraying of the wax material which consists of an aluminum alloy 
which consists of aluminum and unescapable non-purity, An aluminum alloy whose 
alloy composition is Mn:0.5 - 5wt% and whose remainders are aluminum and 
unescapable non-purity, Or a manufacturing method of an aluminum alloy made heat 
exchanger, wherein the remainder brazed [ flux-] or brazed [ atmosphere-] after 
****** BEAFIN which consists of an aluminum alloy which are aluminum and 
unescapable non-purity and joins Zn:0.5 - 8wt% Mn:0.5 - 5wt%. It is considered as a 
gist. 

[0012]In this invention, what is used as a tube material is not limited to these, 
although an aluminum alloy which added aluminum or Mn of JIS A1050 and JIS A1100 
grade, etc. is mentioned. A tube is fabricated by an extrusion-molding method in 
aluminum or an aluminum alloy. 

[0013]After this invention carries out thermal spraying of the Zn to the surface of a 
tube of extruded raise in basic wages material with a manufacturing method of a tube 
material, It is divided when carrying out thermal spraying of the wax material of an 
aluminum-Si-Zn-Bi alloy to a case where thermal spraying of the wax material of an 
aluminum-Si-Bi alloy is carried out, at once on the surface of a tube of (Claim 1 , 3), 
and extruded raise in basic wages material (Claim 2, 4). 

[001 4]In order to carry out thermal spraying of the Zn to a tube, what is necessary is 
just to carry out thermal spraying immediately after extrusion of an extrusion flat tube 
of aluminum or an aluminum alloy, and preheating as thermal-spraying pretreatment is 
unnecessary. Any of flame spraying, high speed gas flame thermal spraying, and 
electric arc spraying may be sufficient as a thermal spraying method. Thermal 
spraying of Zn adjusts the amount of thermal spraying so that metsuke amount may 
become f> - 20 g/m 2 . 
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[0015]Since raise in basic wages material to which the clad of the wax material (hard 
aluminum-Si alloy) is not carried out is used for a fin material, wax material is made to 
cover with a spraying process on a tube in this invention. Wax material by which 
thermal spraying is carried out to the surface of a tube of aluminum or an aluminum 
alloy is an aluminum-Si-Bi alloy or an aluminum-Si-Bi-Zn alloy of a range specific as 
mentioned above, and an operation of each ingredient and the Reason for limitation of 
a blending ratio are as follows. 

[0016]- Lower the melting point of SiAl, make mobility after melting good, and raise 
brazing nature. If it separates from 6wt% - 1 3wt% of a range, the melting point of 
aluminum -Si alloy will become high, and mobility after melting falls and brazing nature 
falls. 

[001 7]- Since the wettability of aluminum-Si alloy after Bi melting improves and the 
mobility of aluminum-Si-alloy wax material improves, brazing nature becomes good. 0. 
Since the wettability of wax material which consists of an aluminum-Si-alloy thermal 
spraying material, and mobility fall, it is not desirable less than [ 1 wt% ]. Even if it adds 
exceeding 0.5wt%, the mobility of wax material and wettability which consist of an 
aluminum-Si-alloy thermal spraying material do not improve. 

[0018]- Into Zn brazing heat cycle, it is spread on a surface of heat exchanger tubes, 
and form a zinc diffused layer very effective in pitting prevention of an aluminum alloy. 
0. Since an excessive zinc diffused layer will be formed if a zinc diffused layer 
effective in corrosion prevention is not formed enough but adds exceeding 8wt%, and 
an anticcrosion life of a heat exchanger falls on the contrary, it is not desirable less 
than [ 5wt% ]. 

[0019]As a thermal spraying method of wax material to a tube (extrusion flattened 
tube), Although there is a two-way-type method which carries out thermal spraying of 
the Bi alloy to a tube extruded in pure Zn with a method of carrying out thermal 
spraying of the Bi alloy aluminum-8 to 13%Si-0.1 to 0.5% further after thermal spraying 
once to a tube extruded from an extrusion machine aluminum-8 to 13%Si-0.5 to 
8%Zn-0.1 to 0.5%, All are effective. 

[0020]Methods of carrying out thermal spraying of the wax material to BEAFIN may 
include a method of carrying out thermal spraying of the above-mentioned after alloy 
powder, end a method of carrying out thermal spraying of the wire of the 
above-mentioned alloy, and any may be sufficient. Any of flame spraying, high speed 
gas flame thermal spraying, and electric arc spraying may be sufficient. 
[0021]A fin used for this invention is the raise in basic wages material (nakedness 
material to which the clad of the wax material is not carried out) of aluminum-Mn alloy 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention is a thing about the aluminum alloy made heat 
exchanger manufactured by the flux brazing method or atmosphere brazing. 
The aluminum alloy made heat exchanger of this invention is widely applied to the heat 
exchanger for car air conditioners, an industrial heat exchanger, etc. 

[0002] 

[Description of the Prior Art]The conventional aluminum alloy made heat exchanger to 
the tube material which consists of raise in basic wages material of aluminum 
(JISA1050, JIS A1 100) or an aluminum alloy (aluminum-Mn) by which extrusion 
molding was carried out. Make aluminum-Mn alloy into a core material, use an 
aluminum-6 to 1 5%Si— 0.5 to 3% Mg alloy, or an aluminum-7 to 15% Si alloy for wax 
material, and both are cold-rolled between heat from a clad sheet, It was considered 
as the brazing sheet, the fabrication of the fin material which consists of a tube which 
carried out Zn thermal spraying, and a brazing sheet was carried out, and the back 
with a group had joined between headers to the tube of an aluminum alloy, and 
between fins and a tube by the flux brazing method or atmosphere brazing with the jig. 
[0003] However, since a fin is the brazing sheet in which the clad of the high 
aluminum-Si-Mg alloy or aluminum-Si-Mg-Zn alloy of hardness was carried out to the 
surface in this conventional method, In the rolling process, especially cold rolling 
process from an ingot clad sheet of a brazing sheet, wear of a reduction roll is intense, 
and. When processing a brazing sheet into the fin of a heat exchanger, the abrasion life 
of the louver cutter which carries out shearing of the louver formed in a fin is 
dramatically short, and the manufacturing cost of an aluminum alloy made heat 
exchanger becomes high. 

[0004]The coat of the aluminum-Zn-Si alloy of a specific range is formed in the 
surface cf the tube of aluminum or an aluminum alloy, the fin which does not have wax 
material is attached and the manufacturing method of the heat exchanger made of 
aluminunr which carries out flux brazing is known (JP,H1-107961 ,A). 
[0005] However, in this conventional technology, since the wettability of wax material 
and mobility were not enough, there was a problem that the intensity of junction ran 
short a little. 
[0006] 
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[Problem(s) to be Solved by the Invention]This invention is made that the problem of 
the above-mentioned conventional technology should be canceled, and the purpose of 
this invention, The life of the reduction roll in the rolling process from the ingot clad 
sheet of a brazing sheet is developed, It is providing the aluminum alloy made heat 
exchanger which reduced the manufacturing cost of the aluminum alloy made heat 
exchanger, and was excellent in a tube material, the bonding strength of a fin, and 
corrosion resistance by developing the abrasion life of the louver cutter which carries 
out shearing of the louver formed in a fin. 
[0007] 

[Means for Solving the Problem and its Function]This invention persons do thermal 
spraying of the specific alloy containing Bi to the tube material surface as wax 
material, as a result of repeating research wholeheartedly that an aforementioned 
problem should be solved, It finds out that what is necessary is for the back with a 
group just to flux-braze or atmosphere braze a fin which consists of raise in basic 
wages material of a specific aluminum alloy, and came to complete this invention. 
[0008]Af :er this invention carries out thermal spraying of the Zn to (1) surface, to 
namely, a tube material which consists of aluminum or an aluminum alloy which has 
the coat which carried out thermal spraying of the wax material. It is the aluminum 
alloy made heat exchanger which joined BEAFIN which consists of aluminum alloys by 
flux brazing or atmosphere brazing, Alloy composition of wax material Si:6 - 13wt% and 
Bi:0.1 - 0.5wt%, The remainder is an aluminum alloy which consists of aluminum and 
unescapable non-purity, An aluminum alloy in which the remainder consists of 
aluminum and unescapable non-purity Mn:0.5 - 5wt% in aluminum alloy composition of 
BEAFIN, Or an aluminum alloy made heat exchanger characterized by the remainder 
being an aluminum alloy which consists of aluminum and unescapable non-purity 
Zn:0.5 - 8wt% Mn:0.5 - 5wt%. 

[0009](2 ) To a tube material which consists of aluminum or an aluminum alloy which 
has the coat which carried out thermal spraying of the wax material to the surface. It 
is the aluminum alloy made heat exchanger which joined BEAFIN which consists of 
aluminum alloys by flux brazing or atmosphere brazing, Alloy composition of wax 
material Si:6 - 13wt% and Zn:0.5 - 8wt%, Bi:0.1 - 0.5wt% and the remainder are the 
aluminum alloys which consist of aluminum and unescapable non-purity, An aluminum 
alloy in which the remainder consists of aluminum and unescapable non-purity Mn:0.5 
- 5wt% in aluminum alloy composition of BEAFIN, Or an aluminum alloy made heat 
exchanger characterized by the remainder being an aluminum alloy which consists of 
aluminum and unescapable non-purity Zn:0.5 - 8wt% Mn:0.5 - 5wt%. 
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[001 0](3) After carrying out thermal spraying of the Zn to the surface of a tube which 
consists of aluminum or an aluminum alloy, Alloy composition carries out thermal 
spraying of the wax material which consists of an aluminum alloy in which the 
remainder consists of aluminum and unescapable non-purity Bi:0.1 - 0.5wt% Si:6 - 
13wt%, An aluminum alloy whose alloy composition is Mn:0.5 - 5wt% and whose 
remainders are aluminum and unescapable non-purity, Or a manufacturing method of 
an aluminum alloy made heat exchanger, wherein the remainder brazed [ flux-] or 
brazed [ atmosphere-] after ****** BEAFIN which consists of an aluminum alloy 
which are aluminum and unescapable non-purity and joins Zn:0.5 - 8wt% Mn:0.5 - 5wt%. 
[001 1](4) On the surface of a tube which consists of aluminum or an aluminum alloy. 
Alloy composition Si:6 — 13wt% and Zn:0.5 - 8wt% and Bi:0.1 - 0.5wt%, The remainder 
carries out thermal spraying of the wax material which consists of an aluminum alloy 
which consists of aluminum and unescapable non-purity, An aluminum alloy whose 
alloy composition is Mn:0.5 - 5wt% and whose remainders are aluminum and 
unescapable non-purity, Or a manufacturing method of an aluminum alloy made heat 
exchanger, wherein the remainder brazed [ flux-] or brazed [ atmosphere-] after 
****** BEAFIN which consists of an aluminum alloy which are aluminum and 
unescapable non-purity and joins Zn:0.5 - 8wt% Mn:0.5 - 5wt%. It is considered as a 
gist. 

[0012]In this invention, what is used as a tube material is not limited to these, 
although ;an aluminum alloy which added aluminum or Mn of JIS A1050 and JIS A1 100 
grade, etc. is mentioned. A tube is fabricated by an extrusion-molding method in 
aluminum or an aluminum alloy. 

[0013]After this invention carries out thermal spraying of the Zn to the surface of a 
tube of extruded raise in basic wages material with a manufacturing method of a tube 
material, Et is divided when carrying out thermal spraying of the wax material of an 
aluminum-Si-Zn-Bi alloy to a case where thermal spraying of the wax material of an 
aluminum-Si-Bi alloy is carried out, at once on the surface of a tube of (Claim 1 , 3), 
and extruded raise in basic wages material (Claim 2, 4). 

[0014]In order to carry out thermal spraying of the Zn to a tube, what is necessary is 
just to carry out thermal spraying immediately after extrusion of an extrusion flat tube 
of aluminum or an aluminum alloy, and preheating as thermal-spraying pretreatment is 
unnecessary. Any of flame spraying, high speed gas flame thermal spraying, and 
electric arc spraying may be sufficient as a thermal spraying method. Thermal 
spraying of Zn adjusts the amount of thermal spraying so that metsuke amount may 
become 5 - 20 g/m 2 . 



07-155935 



[0015]Since raise in basic wages material to which the clad of the wax material (hard 
aluminum -Si alloy) is not carried out is used for a fin material, wax material is made to 
cover with a spraying process on a tube in this invention. Wax material by which 
thermal spraying is carried out to the surface of a tube of aluminum or an aluminum 
alloy is an aluminum-Si-Bi alloy or an aluminum-Si-Bi-Zn alloy of a range specific as 
mentioned above, and an operation of each ingredient and the Reason for limitation of 
a blending ratio are as follows. 

[0016]- Lower the melting point of SiAl, make mobility after melting good, and raise 
brazing nature. If it separates from 6wt% - 13wt% of a range, the melting point of 
aluminum-Si alloy will become high, and mobility after melting falls and brazing nature 
falls. 

[0017]- Since the wettability of aluminum-Si alloy after Bi melting improves and the 
mobility cf aluminum-Si-alloy wax material improves, brazing nature becomes good. 0. 
Since the wettability of wax material which consists of an aluminum-Si-alloy thermal 
spraying material, and mobility fall, it is not desirable less than [ 1 wt% ]. Even if it adds 
exceeding 0.5wt%, the mobility of wax material and wettability which consist of an 
aluminum-Si-alloy thermal spraying material do not improve. 

[0018]- Into Zn brazing heat cycle, it is spread on a surface of heat exchanger tubes, 
and form a zinc diffused layer very effective in pitting prevention of an aluminum alloy. 
0. Since an excessive zinc diffused layer will be formed if a zinc diffused layer 
effective in corrosion prevention is not formed enough but adds exceeding 8wt%, and 
an anticorrosion life of a heat exchanger falls on the contrary, it is not desirable less 
than [ 5wt% ]. 

[0019]As a thermal spraying method of wax material to a tube (extrusion flattened 
tube), Although there is a two-way-type method which carries out thermal spraying of 
the Bi alloy to a tube extruded in pure Zn with a method of carrying out thermal 
spraying of the Bi alloy aluminum-8 to 1 3%Si— 0.1 to 0.5% further after thermal spraying 
once to a tube extruded from an extrusion machine aluminum-8 to 13%Si-0.5 to 
8%Zn-0.1 to 0.5%, All are effective. 

[0020]Methods of carrying out thermal spraying of the wax material to BEAFIN may 
include a method of carrying out thermal spraying of the above-mentioned after alloy 
powder, and a method of carrying out thermal spraying of the wire of the 
above-mentioned alloy, and any may be sufficient. Any of flame spraying, high speed 
gas flame thermal spraying, and electric arc spraying may be sufficient. 
[0021] A fin used for this invention is the raise in basic wages material (nakedness 
material t o which the clad of the wax material is not carried out) of aluminum-Mn alloy 
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or an aluminum-Mn-Zn alloy. An operation of an ingredient of an aluminum alloy of 
BEAFIN and the Reason for limitation of a blending ratio are as follows. 
[0022]- Mn hardness and intensity improve and modification of a fin at the time of 
brazing heating can be prevented. 0. Since intensity will go up too much and a 
fabricating operation of a fin will become difficult if modification of a fin at the time of 
brazing heating cannot be prevented but it adds exceeding 5wt%, it is not desirable 
less than [ 5wt% ]. 

[0023]- Corrosion potential of Zn fin is lowered and there is an operation which 
carries out cathodic protection of the tube. 0. In order to carry out cathodic 
protection of the tube, even if it cannot be considered as potential of sufficient ** but 
adds exceeding 8wt%, potential of ** does not improve, but self-corrosion of a fin 
becomes ntense, and it is not desirable less than [ 5wt% ]. 

[0024]Since wax material is raise in basic wages material by which a clad is not carried 
out, a fin of this invention is soft, and a life of a cold rolling roll of a manufacturing 
process of a brazing sheet used as a fin material is extended substantially, and. Since 
a life of a louver cutter used for louver shearing of a brazing sheet used as a fin 
material is extended substantially, a manufacturing cost can be lowered substantially. 
[0025]BEAFIN with a thickness of 0.1-0.3 mm manufactured by cold rolling etc., A 
tube material and BEAFIN by which it was fabricated by fin configuration which has a 
louver with a louver cutter, and wax material was covered with the above-mentioned 
spraying process using a jig After [ with a group ], By the flux brazing method or the 
atmosphere brazing method, between headers is joined to a fin, and between tubes 
and a tube, and it is completed as an aluminum alloy made heat exchanger. 
[0026]Flu< used by flux brazing will not be limited especially if usually used, but 
fluoride systems, such as chloride systems, such as NaCI and KCI, KAIF 4 , and K 3 AIF 6 , 
are mentioned, for example. 

[0027]The atmosphere brazing method in this invention is among inert atmospheres, 
such as nitrogen gas and argon gas, a range of cooking temperature is 590-610 **, 
and the furnace pressure should just braze in the range of 0.1 - 760Torr. 
[0028]The brazing temperature should just perform the flux brazing method and the 
atmosphere brazing method at 590-610 **, wax material fuses in response to a 
brazing thermal excursion, a fillet is formed between a tube, between fins and a tube, 
and a header, and junction is completed. Chemical conversion and resin coating 
processing are performed if needed after that. 

[0029]When carrying out thermal spraying of the wax material of an aluminum-Si-Bi 
alloy after carrying out thermal spraying of the Zn to the surface of a tube of extruded 
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raise in basic wages material, into temperature up of a brazing process, Zn sprayed 
layers fuse, are diffused in a raise in basic wages tube material, and form an effective 
Zn diffused layer in a tube surface on corrosion prevention. When carrying out thermal 
spraying of the wax material of an aluminum-Si-Zn-Bi alloy to the surface of a tube of 
extruded raise in basic wages material at once, Zn in wax material is spread in a raise 
in basic wa&es fin material in a temperature rise process, and an effective Zn layer is 
formed on corrosion prevention. 

[0030]An aluminum alloy made heat exchanger of this invention is applicable to a heat 
exchanger of the Serpentine type, a parallel flow type, a DORON cup (lamination) type, 
and other various form. 

[0031]Hereafter r although working example explains this invention in detail, it is not 

limited to these working example. 

[0032] 

[Example] 

In the 200-400 ** tube (extrusion flattened tube) just behind the extrusion of working 
example 1 pure aluminium (aluminum:99.9wt%). 10 g/m 2 thermal spraying carried out 
the pure Zn wire (1.6mmphi) with the arc spraying method, and metsuke amount 50 
g/m 2 thermal spraying carried out the aluminum containing alloy wire which consists of 
aluminum- 1 1%Si-0.3%Bi immediately after [ the ] with the arc spraying method. 
[0033] Louver processing was carried out and the BEAFIN (aluminum-1%Mn-1%Zn) raw 
material created separately was attached with an above-mentioned tube and jig. After 
spray coating, it dried and the flux which becomes the attached heat exchanger 
material from the potash salt of aluminum fluoride was inserted in the NOKOROKKU 
brazing furnace. 

[0034]Frorn ordinary temperature to 605 **, temperature up of the brazing 
temperature pattern was carried out, and it was cooled after maintenance for 5 
minutes. Into the temperature up of this brazing process, Zn sprayed layers fused, 
were diffused in the tube material (A1050), and formed the with the surface zinc 
concentration of 3%, and a diffusing depth of 120 micrometers zinc diffused layer. 
Compared with the tube core material (pure aluminum of A1050etc), the corrosion 
potential of this zinc diffused layer was **, and breakthrough foods were not 
generated at all in 5000 h of neutral salt spray tests at a 0.4-mm thick tube material, 
but it was very effective in pitting prevention of a tube. 

[0035]Melting was started at 590 **, it is the brazing retention time for 605 **x 5 
minutes, the fillet of sufficient size was formed on intensity between tube fins and 
between tube headers, and the wax piece of the brazing part did not generate wax 
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material (aluminum-Si-Bi in a thermal spraying material), either. 
[0036]Electnc arc spraying of the pure Zn wire (1.6mmphi) was carried out to the 
200-400 ** tube just behind the extrusion of working example 2 pure aluminium 
(aluminum:99.9wt%), and thermal spraying of the powder (particle size undershirt of 70 
micrometers) of a Bi alloy was further carried out to it by high speed gas flame 
thermal spraying aluminum-1 1%Si-0.3% after that. 

[0037]The subsequent process manufactured the aluminum alloy made heat 
exchanger according to working example 1 . Even if it did a 5000h neutral salt spray 
test, breakthrough foods were not generated at all in a 0.4-mm thick tube material. 
[0038]Thermal spraying of the aluminum alloy wire (1.6mmphi) which becomes a 
200-400 ** tube just behind the extrusion of working example 3 pure aluminium 
(aluminum:!)9.9wt%) from aluminum-1 1%Si~5%Zn-0.3%Bi was carried out by electric arc 
spraying. 

[0039]The subsequent process manufactured the aluminum alloy made heat 
exchanger according to working example 1 . Even if it did a 5000h neutral salt spray 
test, breakthrough foods were not generated at all in a 0.4-mm thick tube material. 
[0040]Thermal spraying of (the particle size undershirt of 70 micrometers) was carried 
out for the aluminum alloy powder which becomes a 200-400 ** tube just behind the 
extrusion of working example 4 pure aluminium (aluminum:99.9wt%) from a Bi alloy 
aluminum-1 1 %Si~5%Zn-0.3% by high speed gas flame thermal spraying. 
[0041 ]The subsequent process manufactured the aluminum alloy made heat 
exchanger according to working example 1. Even if it did a 5000h neutral salt spray 
test, breakthrough foods were not generated at all in a 0.4-mm thick tube material. 
[0042]Onoe having dried and preheating the tube material made from working example 
5 aluminum alloy (extrusion flattened tube) with an arc and gas flame at 200-400 ** 
after water cooling, even if it performed above-mentioned working example 1-4, it 
checked that the completely same result was obtained. 

[0043]The interval of reminding by paper polish of a roll in the cold rolling process of 
each working example was extended several times, and it was admitted that the 
endurance of a roll was improving. 

[0044]It was admitted that the endurance (hour of use until it discards) of the louver 

cutter in each working example was also extended several times. 

[0045] 

[Effect of the Invention]The aluminum alloy made heat exchanger of this invention has 
the following outstanding effects. 

(1) Since Bi is contained in the wax material by which thermal spraying is carried out 
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on the surf ace of a tube material and the mobility of wax material and wettability are 
improved, fillet sufficient between tube fins and between tube headers is formed, and 
sufficient junction is made on intensity and pressure-proofing. 

[0046](2) Diffuse Zn by which thermal spraying was carried out to BEAFIN, or Zn in 
wax material in a tube material by the thermal excursion in flux brazing or an 
atmosphere brazing process, and it forms the Zn diffused layer which has a 
preeminent effect in the corrosion-resistant improvement in a tube. 
[0047](3) Since a fin is the soft raise in basic wages material of aluminum-Mn alloy or 
an aluminum-Mn-Zn alloy, wear of the reduction roll of the rolling process from an 
ingot, especially a cold rolling process is ****(ed) sharply, and an endurance life 
improves sharply, and. The endurance of the louver cutter at the time of louver 
processing of the heat-exchanger-fins material (0.1-0.3-mm thickness) which 
consists o~ brazing sheets can improve preeminently, and a manufacturing cost can be 
reduced. 
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TECHNICAL FIELD 

[Industrial Application]This invention is a thing about the aluminum alloy made heat 
exchanger manufactured by the flux brazing method or atmosphere brazing. 
The aluminum alloy made heat exchanger of this invention is widely applied to the heat 
exchanger for car air conditioners, an industrial heat exchanger, etc. 
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TECHNICAL FIELD 

[Industrial Application]This invention is a thing about the aluminum alloy made heat 
exchanger manufactured by the flux brazing method or atmosphere brazing. 
The aluminum alloy made heat exchanger of this invention is widely applied to the heat 
exchanger for car air conditioners, an industrial heat exchanger, etc. 
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PRIOR ART 

[Description of the Prior Art]The conventional aluminum alloy made heat exchanger to 
the tube material which consists of raise in basic wages material of aluminum 
(JISA1050, JIS A1 100) or an aluminum alloy (aluminum-Mn) by which extrusion 
molding was carried out. Make aluminum-Mn alloy into a core material, use an 
aluminum-6 to 15%Si-0.5 to 3% Mg alloy, or an aluminum-7 to 15% Si alloy for wax 
material, and both are cold-rolled between heat from a clad sheet, It was considered 
as the brazing sheet, the fabrication of the fin material which consists of a tube which 
carried out Zn thermal spraying, and a brazing sheet was carried out, and the back 
with a grojp had joined between headers to the tube of an aluminum alloy, and 
between fins and a tube by the flux brazing method or atmosphere brazing with the jig. 
[0003]However, since a fin is the brazing sheet in which the clad of the high 
aluminum-Si-Mg alloy or aluminum-Si-Mg-Zn alloy of hardness was carried out to the 
surface in this conventional method, In the rolling process, especially cold rolling 
process from an ingot clad sheet of a brazing sheet, wear of a reduction roll is intense, 
and. When processing a brazing sheet into the fin of a heat exchanger, the abrasion life 
of the louver cutter which carries out shearing of the louver formed in a fin is 
dramatically short, and the manufacturing cost of an aluminum alloy made heat 
exchanger becomes high. 

[0004]Tho coat of the aluminum-Zn-Si alloy of a specific range is formed in the 
surface of the tube of aluminum or an aluminum alloy, the fin which does not have wax 
material is attached and the manufacturing method of the heat exchanger made of 
aluminum which carries out flux brazing is known (JP.H 1-1 07961 ,A). 
[0005]However, in this conventional technology, since the wettability of wax material 
and mobility were not enough, there was a problem that the intensity of junction ran 
short a little. 
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EFFECT OF THE INVENTION 

[Effect of ;he Invention]The aluminum alloy made heat exchanger of this invention has 
the following outstanding effects. 

(1) Since li\ is contained in the wax material by which thermal spraying is carried out 
on the surface of a tube material and the mobility of wax material and wettability are 
improved, fillet sufficient between tube fins and between tube headers is formed, and 
sufficient junction is made on intensity and pressure-proofing. 

[0046](2) Diffuse Zn by which thermal spraying was carried out to BEAFIN, or Zn in 
wax material in a tube material by the thermal excursion in flux brazing or an 
atmosphere brazing process, and it forms the Zn diffused layer which has a 
preeminent effect in the corrosion-resistant improvement in a tube. 
[0047](3) Since a fin is the soft raise in basic wages material of aluminunrr-Mn alloy or 
an aluminum-Mn-Zn alloy, wear of the reduction roll of the rolling process from an 
ingot especially a cold rolling process is ****(ed) sharply, and an endurance life 
improves sharply, and. The endurance of the louver cutter at the time of louver 
processing of the heat-exchanger-fins material (0.1-0.3-mm thickness) which 
consists of brazing sheets can improve preeminently, and a manufacturing cost can be 
reduced. 
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TECHNICAL PROBLEM 

[ProblemCs) to be Solved by the Invention]This invention is made that the problem of 
the above -mentioned conventional technology should be canceled, and the purpose of 
this invention, The life of the reduction roll in the rolling process from the ingot clad 
sheet of a brazing sheet is developed, It is providing the aluminum alloy made heat 
exchanger which reduced the manufacturing cost of the aluminum alloy made heat 
exchanger, and was excellent in a tube material, the bonding strength of a fin, and 
corrosion resistance by developing the abrasion life of the louver cutter which carries 
out shearing of the louver formed in a fin. 
[0007] 
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OPERATION 



[Means for Solving the Problem and its Function]This invention persons do thermal 
spraying of the specific alloy containing Bi to the tube material surface as wax 
material, as a result of repeating research wholeheartedly that an aforementioned 
problem should be solved, It finds out that what is necessary is for the back with a 
group just to flux-braze or atmosphere braze a fin which consists of raise in basic 
wages material of a specific aluminum alloy, and came to complete this invention. 
[0008]After this invention carries out thermal spraying of the Zn to (1) surface, to 
namely, a tube material which consists of aluminum or an aluminum alloy which has 
the coat which carried out thermal spraying of the wax material. It is the aluminum 
alloy made heat exchanger which joined BEAFIN which consists of aluminum alloys by 
flux brazing or atmosphere brazing, Alloy composition of wax material is an aluminum 
alloy in which the remainder consists of aluminum and unescapable non-purity Bi:0.1 - 
0.5wt% Si 6 - 13wt%. 

An aluminum alloy in which the remainder consists of aluminum and unescapable 
non-purity Mn:0.5 - 5wt% in aluminum alloy composition of BEAFIN, Or an aluminum 
alloy made heat exchanger characterized by the remainder being an aluminum alloy 
which consists of aluminum and unescapable non-purity Zn:0.5 - 8wt% Mn:0.5 - 5wt%. 

[0009](2) To a tube material which consists of aluminum or an aluminum alloy which 
has the coat which carried out thermal spraying of the wax material to the surface. It 
is the aluminum alloy made heat exchanger which joined BEAFIN which consists of 
aluminum alloys by flux brazing or atmosphere brazing, Alloy composition of wax 
material Si:6 - 13wt% and Zn:0.5 - 8wt%, Bi:0 1 - 0.5wt% and the remainder are the 
aluminum alloys which consist of aluminum and unescapable non-purity, An aluminum 
alloy in which the remainder consists of aluminum and unescapable non-purity Mn:0.5 
- 5wt% in aluminum alloy composition of BEAFIN, Or an aluminum alloy made heat 
exchanger characterized by the remainder being an aluminum alloy which consists of 
aluminum and unescapable non-purity Zn:0.5 - 8wt% Mn:0.5 - 5wt%. 
[0010](3) After carrying out thermal spraying of the Zn to the surface of a tube which 
consists of aluminum or an aluminum alloy, Alloy composition carries out thermal 
spraying of the wax material which consists of an aluminum alloy in which the 
remainder consists of aluminum and unescapable non-purity Bi:0.1 - 0.5wt% Si:6 - 
13wt%, An aluminum alloy whose alloy composition is Mn:0.5 - 5wt% and whose 
remainders are aluminum and unescapable non-purity, Or a manufacturing method of 
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an aluminum alloy made heat exchanger, wherein the remainder brazed [ flux-] or 
brazed [ atmosphere-] after ****** BEAF1N which consists of an aluminum alloy 
which are aluminum and unescapable non-purity and joins Zn:0.5 - 8wt% Mn:0.5 - 5wt%. 
[001 1](4) On the surface of a tube which consists of aluminum or an aluminum alloy. 
Alloy composition Si:6 - 13wt% and Zn:0.5 - 8wt% and Bi:0.1 - 0.5wt%, The remainder 
carries out thermal spraying of the wax material which consists of an aluminum alloy 
which consists of aluminum and unescapable non-purity, An aluminum alloy whose 
alloy composition is Mn:0.5 - 5wt% and whose remainders are aluminum and 
unescapable non-purity, Or a manufacturing method of an aluminum alloy made heat 
exchanger, wherein the remainder brazed [ flux-] or brazed [ atmosphere-] after 
****** BEAFIN which consists of an aluminum alloy which are aluminum and 
unescapc ble non-purity and joins Zn:0.5 - 8wt% Mn:0.5 - 5wt%. It is considered as a 
gist. 

[0012]In this invention, what is used as a tube material is not limited to these, 
although an aluminum alloy which added aluminum or Mn of JIS A1 050 and JIS A1 100 
grade, eto. is mentioned. A tube is fabricated by an extrusion-molding method in 
aluminum or an aluminum alloy. 

[0013]Af1:er this invention carries out thermal spraying of the Zn to the surface of a 
tube of extruded raise in basic wages material with a manufacturing method of a tube 
material, It is divided when carrying out thermal spraying of the wax material of an 
aluminuir-Si-Zn-Bi alloy to a case where thermal spraying of the wax material of an 
aluminunr-Si-Bi alloy is carried out, at once on the surface of a tube of (Claim 1, 3), 
and extruded raise in basic wages material (Claim 2, 4). 

[0014]In order to carry out thermal spraying of the Zn to a tube, what is necessary is 
just to carry out thermal spraying immediately after extrusion of an extrusion flat tube 
of aluminum or an aluminum alloy, and preheating as thermal-spraying pretreatment is 
unnecessary. Any of flame spraying, high speed gas flame thermal spraying, and 
electric arc spraying may be sufficient as a thermal spraying method. Thermal 
spraying of Zn adjusts the amount of thermal spraying so that metsuke amount may 
become 15 - 20 g/m 2 . 

[0015]Since raise in basic wages material to which the clad of the wax material (hard 
aluminum-Si alloy) is not carried out is used for a fin material, wax material is made to 
cover with a spraying process on a tube in this invention. Wax material by which 
thermal spraying is carried out to the surface of a tube of aluminum or an aluminum 
alloy is an aluminum-Si-Bi alloy or an aluminum-Si-Bi-Zn alloy of a range specific as 
mentioned above, and an operation of each ingredient and the Reason for limitation of 
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a blending ratio are as follows. 

[001 6]- Lower the melting point of SiAl, make mobility after melting good, and raise 
brazing nature. If it separates from 6wt% - 13wt% of a range, the melting point of 
aluminum-Si alloy will become high, and mobility after melting falls and brazing nature 
falls. 

[0017]- Since the wettability of aluminum-Si alloy after Bi melting improves and the 
mobility of aluminum-Si-alloy wax material improves, brazing nature becomes good. 0. 
Since the wettability of wax material which consists of an aluminum-Si-alloy thermal 
spraying material, and mobility fall, it is not desirable less than [ 1 wt% ]. Even if it adds 
exceeding 0.5wt%, the mobility of wax material and wettability which consist of an 
aluminum-Si-alloy thermal spraying material do not improve. 

[00)8]- Into Zn brazing heat cycle, it is spread on a surface of heat exchanger tubes, 
and form a zinc diffused layer very effective in pitting prevention of an aluminum alloy. 
0. Since an excessive zinc diffused layer will be formed if a zinc diffused layer 
effective in corrosion prevention is not formed enough but adds exceeding 8wt%, and 
an anticorrosion life of a heat exchanger falls on the contrary, it is not desirable less 
than [ 5wt% ]. 

[0019]As a thermal spraying method of wax material to a tube (extrusion flattened 
tube), Although there is a two-way-type method which carries out thermal spraying of 
the Bi alloy to a tube extruded in pure Zn with a method of carrying out thermal 
spraying of the Bi alloy aluminum-8 to 13%Si-0.1 to 0.5% further after thermal spraying 
once to a tube extruded from an extrusion machine aluminum-8 to 13%Si-0.5 to 
8%Zn-0.1 to 0.5%, All are effective. 

[0020]Methods of carrying out thermal spraying of the wax material to BEAFIN may 
include a method of carrying out thermal spraying of the above-mentioned after alloy 
powder, and a method of carrying out thermal spraying of the wire of the 
above-mentioned alloy, and any may be sufficient. Any of flame spraying, high speed 
gas flame thermal spraying, and electric arc spraying may be sufficient. 
[0021]A -fin used for this invention is the raise in basic wages material (nakedness 
material to which the clad of the wax material is not carried out) of aluminum-Mn alloy 
or an aluminum-Mn-Zn alloy. An operation of an ingredient of an aluminum alloy of 
BEAFIN and the Reason for limitation of a blending ratio are as follows. 
[0022]- Mn hardness and intensity improve and modification of a fin at the time of 
brazing heating can be prevented. 0. Since intensity will go up too much and a 
fabricating operation of a fin will become difficult if modification of a fin at the time of 
brazing heating cannot be prevented but it adds exceeding 5wt%, it is not desirable 
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less than [ 5wt% ]. 

[0023]- Corrosion potential of Zn fin is lowered and there is an operation which 
carries out cathodic protection of the tube. 0. In order to carry out cathodic 
protectio n of the tube, even if it cannot be considered as potential of sufficient ** but 
adds exceeding 8wt%, potential of ** does not improve, but self-corrosion of a fin 
becomes intense, and it is not desirable less than [ 5wt% ]. 

[0024]Sirce wax material is raise in basic wages material by which a clad is not carried 
out, a fin of this invention is soft, and a life of a cold rolling roll of a manufacturing 
process of a brazing sheet used as a fin material is extended substantially, and. Since 
a life of a louver cutter used for louver shearing of a brazing sheet used as a fin 
material is extended substantially, a manufacturing cost can be lowered substantially. 
[0025]BEAFIN with a thickness of 0.1-0.3 mm manufactured by cold rolling etc., A 
tube material and BEAFIN by which it was fabricated by fin configuration which has a 
louver with a louver cutter, and wax material was covered with the above-mentioned 
spraying process using a jig After [ with a group ], By the flux brazing method or the 
atmosphere brazing method, between headers is joined to a fin, and between tubes 
and a tube, and it is completed as an aluminum alloy made heat exchanger. 
[0026]Flux used by flux brazing will not be limited especially if usually used, but 
fluoride systems, such as chloride systems, such as NaCI and KCI, KAIF 4 , and K 3 AIF 6 , 
are mentioned, for example. 

[0027]The atmosphere brazing method in this invention is among inert atmospheres, 
such as nitrogen gas and argon gas, a range of cooking temperature is 590-610 **, 
and the furnace pressure should just braze in the range of 0.1 - 760Torr. 
[0028]The brazing temperature should just perform the flux brazing method and the 
atmosphere brazing method at 590-610 **, wax material fuses in response to a 
brazing thermal excursion, a fillet is formed between a tube, between fins and a tube, 
and a header, and junction is completed. Chemical conversion and resin coating 
processing are performed if needed after that. 

[0029]When carrying out thermal spraying of the wax material of an aluminum-Si-Bi 
alloy after carrying out thermal spraying of the Zn to the surface of a tube of extruded 
raise in basic wages material, into temperature up of a brazing process, Zn sprayed 
layers fuse, are diffused in a raise in basic wages tube material, and form an effective 
Zn diffuseid layer in a tube surface on corrosion prevention. When carrying out thermal 
spraying of the wax material of an aluminum-Si-Zn-Bi alloy to the surface of a tube of 
extruded raise in basic wages material at once, Zn in wax material is spread in a raise 
in basic v/ages fin material in a temperature rise process, and an effective Zn layer is 
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formed on corrosion prevention. 

[0030]An aluminum alloy made heat exchanger of this invention is applicable to a heat 
exchanger of the Serpentine type, a parallel flow type, a DORON cup (lamination) type, 
and other various form. 

[0031]Hereafter, although working example explains this invention in detail, it is not 
limited to these working example. 
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EXAMPLE 



[Example] 

In the 200-400 ** tube (extrusion flattened tube) just behind the extrusion of working 
example 1 pure aluminium (aluminum:99.9wt%). 10 g/m 2 thermal spraying carried out 
the pure Zn wire (1.6mmphi) with the arc spraying method, and metsuke amount 50 
g/m 2 thermal spraying carried out the aluminum containing alloy wire which consists of 
aluminum-1 1%Si-0.3%Bi immediately after [ the ] with the arc spraying method. 
[0033]Louver processing was carried out and the BEAFIN (aluminum-1 %Mn-1%Zn) raw 
material created separately was attached with an above-mentioned tube and jig. After 
spray coating, it dried and the flux which becomes the attached heat exchanger 
material from the potash salt of aluminum fluoride was inserted in the NOKOROKKU 
brazing furnace. 

[0034]From ordinary temperature to 605 **, temperature up of the brazing 
temperature pattern was carried out, and it was cooled after maintenance for 5 
minutes. Into the temperature up of this brazing process, Zn sprayed layers fused, 
were diffused in the tube material (A1050), and formed the with the surface zinc 
concentration of 3%, and a diffusing depth of 1 20 micrometers zinc diffused layer. 
Compared with the tube core material (pure aluminum of A1050etc), the corrosion 
potential of this zinc diffused layer was **, and breakthrough foods were not 
generated at all in 5000 h of neutral salt spray tests at a 0.4-mm thick tube material, 
but it was; very effective in pitting prevention of a tube. 

[0035]Melting was started at 590 **, it is the brazing retention time for 605 **x 5 
minutes, the fillet of sufficient size was formed on intensity between tube fins and 
between tube headers, and the wax piece of the brazing part did not generate wax 
material (aluminum-Si-Bi in a thermal spraying material), either. 
[0036]Electric arc spraying of the pure Zn wire (1.6mmphi) was carried out to the 
200-400 ** tube just behind the extrusion of working example 2 pure aluminium 
(aluminum:99.9wt%), and thermal spraying of the powder (particle size undershirt of 70 
micrometers) of a Bi alloy was further carried out to it by high speed gas flame 
thermal soraying aluminum-1 1 %Si— 0.3% after that. 

[0037]The subsequent process manufactured the aluminum alloy made heat 
exchanger according to working example 1. Even if it did a 5000h neutral salt spray 
test, breakthrough foods were not generated at all in a 0.4-mm thick tube material. 
[0038]Thermal spraying of the aluminum alloy wire (1.6mmphi) which becomes a 
200-400 ** tube just behind the extrusion of working example 3 pure aluminium 
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(aluminun:99.9wt%) from aluminum-1 1%Si-5%Zn-0.3%Bi was carried out by electric arc 
spraying. 

[0039]The subsequent process manufactured the aluminum alloy made heat 
exchanger according to working example 1. Even if it did a 5000h neutral salt spray 
test breakthrough foods were not generated at all in a 0.4-mm thick tube material. 
[0040]Thermal spraying of (the particle size undershirt of 70 micrometers) was carried 
out for the aluminum alloy powder which becomes a 200-400 ** tube just behind the 
extrusion of working example 4 pure aluminium (aluminum:99.9wt%) from a Bi alloy 
aluminum-1 1%Si-5%Zn-0.3% by high speed gas flame thermal spraying. 
[0041 ]The subsequent process manufactured the aluminum alloy made heat 
exchanger according to working example 1. Even if it did a 5000h neutral salt spray 
test, breakthrough foods were not generated at all in a 0.4-mm thick tube material. 
[0042]Once having dried and preheating the tube material made from working example 
5 aluminum alloy (extrusion flattened tube) with an arc and gas flame at 200-400 ** 
after water cooling, even if it performed above-mentioned working example 1-4, it 
checked that the completely same result was obtained. 

[0043]Th3 interval of regrinding by paper polish of a roll in the cold rolling process of 
each wording example was extended several times, and it was admitted that the 
endurance of a roll was improving. 

[0044]It was admitted that the endurance (hour of use until it discards) of the louver 
cutter in each working example was also extended several times. 
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WRITTEN AMENDMENT 



|- A Wrjtten 

Amendment] 

[Filing date]Heisei 6(1994) June 20 
[Amendment 1] 

[Document to be Amended]Description 
[Item(s) to be Amended]0002 
[Method of Amendment]Change 
[Proposed Amendment] 
[0002] 

[Description of the Prior Art]The conventional aluminum alloy made heat exchanger to 
the tube material which consists of raise in basic wages material of aluminum 
(JISA1050, JIS A1 100) or an aluminum alloy (aluminum-Mn) by which extrusion 
molding was carried out. Make aluminum-Mn alloy into a core material, use Si for wax 
material aluminum-6 to 15%, and both are cold-rolled between heat from a clad sheet, 
It was considered as the brazing sheet, the fabrication of the fin material which 
consists of a tube which carried out Zn thermal spraying, and a brazing sheet was 
carried out, and the back with a group had joined between headers to the tube of an 
aluminum alloy, and between fins and a tube by the flux brazing method or atmosphere 
brazing with the jig. 
[Amendment 2] 

[Document to be Amended]Description 
[Item(s) to be Amended]0003 
[Method of Amendment]Change 
[Proposed Amendment] 

[0003] However, since a fin is the brazing sheet in which the clad of high aluminum-Si 
alloy or the aluminum-Si- Zn alloy of hardness was carried out to the surface in this 
conventional method, In the rolling process, especially cold rolling process from an 
ingot clad sheet of a brazing sheet, wear of a reduction roll is intense, and. When 
processing a brazing sheet into the fin of a heat exchanger, the abrasion life of the 
louver cutter which carries out shearing of the louver formed in a fin is dramatically 
short, and the manufacturing cost of an aluminum alloy made heat exchanger becomes 
high. 

[Amendment 3] 
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[Document to be Amended]Description 
[Item(s) to be Amended]0020 
[Method of Arnendment]Change 
[Proposed Amendment] 

[0020]Methods of carrying out thermal spraying of the wax material to BEACHUBU 
may include the method of carrying out thermal spraying of the above-mentioned 
after alloy powder, and the method of carrying out thermal spraying of the wire of the 
above-mentioned alloy, and any may be sufficient. Any of flame spraying, high speed 
gas flame thermal spraying, and electric arc spraying may be sufficient 
[Amendment 4] 

[Document to be Amended]Description 
[Item(s) to be Amended]0025 
[Method of Amendment]Change 
[Proposed Amendment] 

[0025]BEAFIN with a thickness of 0.05-0.3 mm manufactured by cold rolling etc., The 
tube material and BEAFIN by which it was fabricated by the fin configuration which 
has a louver with a louver cutter, and wax material was covered with the 
above-mentioned spraying process using a jig After [ with a group ], By the flux 
brazing method or the atmosphere brazing method, between headers is joined to a fin, 
and between tubes and a tube, and it is completed as an aluminum alloy made heat 
exchanger. 
[Amendment 5] 

[Document to be Amended]Description 
[Item(s) to be Amended]0029 
[Method of Amendment]Change 
[Proposed Amendment] 

[0029]When carrying out thermal spraying of the wax material of an aluminum-Si-Bi 
alloy after carrying out thermal spraying of the Zn to the surface of the tube of the 
extruded ^aise in basic wages material, into the temperature up of a brazing process, 
Zn sprayed layers fuse, are diffused in a raise in basic wages tube material, and form 
an effective Zn diffused layer in a tube surface on corrosion prevention. When carrying 
out thermal spraying of the wax material of an aluminum-Si-Zn-Bi alloy to the surface 
of the tube of the extruded raise in basic wages material at once, Zn in wax material is 
spread in a raise in basic wages fin material in a temperature rise process, and an 
effective Zn diffused layer is formed on corrosion prevention. 
[Amendment 6] 
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[Document to be Amended]Description 
[Item(s) to be Amended]0047 
[Method of Amendment]Change 
[Proposed Amendment] 

[0047](3) Since a fin is the soft raise in basic wages material of aluminum-Mn alloy or 
an aluminum-Mn-Zn alloy, wear of the reduction roll of the rolling process from an 
ingot, especially a cold rolling process is ****(ed) sharply, and an endurance life 
improves sharply, and. The endurance of the louver cutter at the time of louver 
processing of the heat-exchanger-fins material ( 0.05 -0.3-mm thickness) which 
consists of brazing sheets can improve preeminently, and a manufacturing cost can be 
reduced. 
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